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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the number of 
manufacturing processes of a semiconductor device provided with 
elements using different power-supply voltages on a semiconductor 
substrate, by introducing a first impurity to the forming area of the 
first element using a relatively low power-supply voltage and the 
forming region of the second element, using a relatively high power- 
supply voltage. 

SOLUTION: After a photoresist film 6a that covers a forming region 
H of a second element which is driven with a relatively power- 
supply voltage and exposes the forming region L of a first element 
which is driven with a relatively lower power-supply voltage is 
formed, an impurity, for example nitrogen, is only introduced to a 
semiconductor substrate 1 in the forming region L of the second 
element via an insulating film 5 by ion implantation, etc. Nitrogen is 
a substance the suppresses acceleration and diffusion of impurities 
in the semiconductor areas containing impurities at low 
concentrations of an NMIS and a PMIS, which operate with a low 
power-supply voltage. Since the nitrogen is implanted into the 
substrate 1 via the insulating film 5, the breakage of the substrate 1 
caused by the introduction of the nitrogen can be suppressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The process which is the 
manufacture approach , of a 
semiconductor device of having prepared 
the component from which supply voltage 
differs in the semi-conductor substrate, 
and forms gate dielectric film on the (a) 
aforementioned semi-conductor substrate, 
(b) The process which forms a gate 
electrode on said gate dielectric film, and 
the process which introduces the 1st 
impurity for forming the 1st 
semiconductor region of low high 
impurity concentration relatively 
[ substrate / (c) aforementioned 
semi-conductor ], (d) It has the process 
which introduces the 2nd impurity for 
forming the 2nd semiconductor region of 
high high , impurity concentration 
relatively [ substrate / said / 
semi conductor ]. Have the process which 
introduces the matter which controls the 



enhanced diffusion of an impurity into 
the formation field of the 1st component 
which uses low supply voltage relatively 
before the aforementioned (c) process, 
and it sets at the aforementioned (c) 
process. The manufacture approach of the 
semiconductor device characterized by 
introducing said 1st impurity into said 
both formation fields of the formation 
field of the 1st component using low 
supply voltage relatively, and the 2nd 
component using high supply voltage 
relatively. 

[Claim 2] The process which is the 
manufacture approach of a 
semiconductor device of having prepared 
the component from which supply voltage 
differs in the semi conductor substrate, 
and forms gate dielectric film on the (a) 
aforementioned semi-conductor substrate, 
(b) The process which forms a gate 
electrode on said gate dielectric film, and 
the process which introduces the 1st 
impurity for forming the 1st 
semiconductor region of low high 
impurity concentration relatively 
[ substrate / (c) aforementioned 
semi-conductor ], (d) It has the process 
which introduces the 2nd impurity for 
forming the 2nd semiconductor region of 
high high impurity concentration 
relatively [ substrate / said / 
semi-conductor ]. Have the process which 
introduces nitrogen into the formation 
field of the 1st component which uses low 
supply voltage relatively before the 
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aforementioned (c) process, and it sets at 
the aforementioned (c) process. The 
manufacture approach of the 
semiconductor device characterized by 
introducing said 1st impurity into said 
both formation fields of the formation 
field of the 1st component using low 
supply voltage relatively and the 2nd 
component using high supply voltage 
relatively. 

[Claim 3] The manufacture approach of 
the semiconductor device characterized 
by having the process which performs 
acid nitriding treatment to the gate 
dielectric film in the manufacture 
approach of a semiconductor device 
according to claim 1 or 2 after forming 
said gate dielectric film. 
[Claim 4] The process which is the 
manufacture approach of a 
semiconductor device of having prepared 
the component from which supply voltage 
differs in the semi-conductor substrate, 
and forms the 1st gate dielectric film on 
the (a) aforementioned semi-conductor 
substrate, (b) The formation field of the 
1st component which uses low supply 
voltage relatively on said 1st gate 
dielectric film is exposed after the 
(aforementioned a) process. And the 
process which forms the 1st film so that 
the formation field of the 2nd component 
using high supply voltage may be covered 
relatively, (c) The process which 
introduces the matter which controls the 
enhanced diffusion of an impurity to said 



formation field of the 1st component 
using low supply voltage relatively by 
using said 1st film as a mask, (d) In after 
the process which removes said 1st gate 
dielectric film by using said 1st film as a 
mask after the (aforementioned c) process, 
and the (e) (aforementioned d) process 
The process which forms the 2nd gate 
dielectric film thinner than said 1st gate 
dielectric film on the semi-conductor 
substrate in said formation field of the 
1st component using low supply voltage 
relatively after removing said 1st film, (£) 
The process which forms a gate electrode 
on said 1st and 2nd gate dielectric film, 
(g) The process which introduces the 1st 
impurity for forming the 1st 
semiconductor region of low high 
impurity concentration relatively 
[ substrate / said / semi-conductor ], (h) 
Have the process which introduces the 
2nd impurity for forming the 2nd 
semiconductor region of high high 
impurity concentration relatively 
[ substrate / said / semi-conductor ], and 
it sets at the aforementioned (g) process. 
The manufacture approach of the 
semiconductor device characterized by 
introducing said 1st impurity into said 
both formation fields of the formation 
field of the 1st component using low 
supply voltage relatively, and the 2nd 
component using high supply voltage 
relatively. 

[Claim 5] The manufacture approach of 
the semiconductor device characterized 
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by having the process which performs 
acid nitriding treatment to the 1st and 
2nd gate dielectric film in the 
manufacture approach of a 
semiconductor device according to claim 4 
after forming said 1st and 2nd gate 
dielectric film. 

[Claim 6] In the manufacture approach of 
a semiconductor device given in any 1 
term of claims 1-5 Said 1st component 
using low supply voltage is the field-effect 
transistor of the 1st n channel mold, and 
the field-effect transistor of the 1st p 
channel mold relatively. Said 2nd 
component using high supply voltage is 
the field-effect transistor of the 2nd n 
channel mold, and the field-effect 
transistor of the 2nd p channel mold 
relatively. In the 1st impurity installation 
process for [ said ] forming the 1st 
semiconductor region of low high 
impurity concentration relatively (a) The 
formation field of the field-effect 
transistor of the 1st and 2nd n channel 
mold where supply voltage differs is 
exposed on said semi-conductor substrate. 
And after forming the 1st from which 
supply voltage differs, and the 2nd film 
with which the formation field of the 
field-effect transistor of the 2nd p 
channel mold is covered, The impurity 
installation process for [ in the field-effect 
transistor of the 1st and 2nd n channel 
mold from which said supply voltage 
differs ] forming the 

n- type- semiconductor field of low high 



impurity concentration relatively, (b) The 
formation field of the field-effect 
transistor of the 1st and 2nd p channel 
mold where supply voltage differs is 
exposed on said semi -conductor substrate. 
And after forming the 1st from which 
supply voltage differs, and the 3rd film 
with which the formation field of the 
field-effect transistor of the 2nd n 
channel mold is covered, The 
manufacture approach of the 
semiconductor device characterized by 
having an impurity installation process 
for [ in the field-effect transistor of the 1st 
and 2nd p channel mold from which said 
supply voltage differs ] forming the p type 
semiconductor field of low high impurity 
concentration relatively. 
[Claim 7] The manufacture approach of a 
semiconductor device that thickness of 
the gate dielectric film of said 1st 
component is characterized by being 
thinner than the thickness of the gate 
dielectric film of said 2nd component in 
the manufacture approach of a 
semiconductor device given in any 1 term 
of claims 1-6. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this 
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invention is applied to the manufacturing 
technology of the semiconductor device 
using different supply voltage about the 
manufacturing technology of a 
semiconductor device, and relates to an 
effective technique. 
[0002] 

[Description of the Prior Art] High 
integration and low-powerizing of a 
semiconductor device are advanced by 
making a field-effect transistor detailed 
and aiming at lowering of supply voltage. 
However, since the system and supply 
voltage incorporating the problem and 
semiconductor device by the noise of 
being easy to cause malfunction differ 
from each other when supply voltage is 
reduced, the problem of lacking the 
degree of freedom of systems, such as 
replacement of a semiconductor device, 
arises. Then, in the semiconductor device, 
using the field-effect transistor which 
secures the margin to a noise and 
operates with high supply voltage 
relatively because of communalization 
with a system, in order to realize a high 
speed, high accumulation, and a low 
power, the field-effect transistor which 
operates with low supply voltage 
relatively is used for the internal 
circuitry in the I/O circuit. 
[0003] On the other hand, degradation of 
the component property resulting from a 
hot carrier effect poses a problem with 
detailed-izing of a field-effect transistor, 
or the formation of high current driving 



force. A hot carrier effect is the 
phenomenon of degrading a component 
property, as a result of pouring in an 
electron and an electron hole with the 
high energy generated by the high 
electric field impressed to the interior of a 
component into gate dielectric film, and 
****(ing) them or generating a carrier 
further by the ionization by collision. For 
example, impregnation, the electron by 
which **** was carried out change the 
threshold electrical potential difference 
and current gain of a field-effect 
transistor to gate dielectric film with time, 
or data-hold property capacity of a 
nonvolatile memory component is 
reduced. Moreover, the electron and 
electron hole pair generated in the 
ionization by collision serve as a 
substrate current, the breakdown voltage 
of a drain is reduced, or serves as a 
trigger current of a latch rise in the 
semiconductor device which has a CMIS 
(Complementary MIS) circuit, and 
destroys a component. 
[0004] As a cure of such a hot carrier 
effect, it is relatively [ section / of the 
drain field of a field-effect transistor / 
channel side edge ] low, and if it is ****, 
there is the so-called LDD (Lightly Doped 
Drain) structure which forms the 
semiconductor region of low high 
impurity concentration with distribution 
of kana high impurity concentration. 
According to this structure, the electric 
field in the boundary part of a drain field 
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and a channel field can be made to be 
able to ease, and a hot carrier effect can 
be controlled. 

[0005] In addition, about LDD structure, 
Nikkan Kogyo Shimbun, September 29, 
Showa 62 issuance, and "CMOS device 
handbook" p347-p350 have a publication, 
for example. 
[0006] 

[Problem(s) to be Solved by the 
Invention] However, when the process 
which forms the semiconductor region of 
the above-mentioned low high impurity 
concentration was adopted as the 
manufacture process of a semiconductor 
device with the component from which 
supply voltage differs, this invention 
person found out that the following 
technical problems occurred. 
[0007] Namely, in a semiconductor device 
with the component from which the above 
supply voltage differs, when adopting the 
above-mentioned LDD structure, as for 
the semiconductor region of low high 
impurity concentration [ in / in supply 
voltage / a high component ], supply 
voltage needs to make the impurity 
distribution loose compared with it of a 
low component relatively For this reason, 
in that semiconductor device, the 
introductory process of the impurity for 
forming the semiconductor region of the 
above-mentioned low high impurity 
concentration must be independently 
performed with the component of low 
supply voltage, and the component of 



high supply voltage. For example, in the 
semiconductor device which has the 
field-effect transistor of an n channel 
mold, and the field-effect transistor of a p 
channel mold in each by the side of low 
supply voltage and high supply voltage, 
since a photolithography process and an 
impurity installation process will be 
repeated twice on the occasion of the 
introductory process of the impurity for 
forming the semiconductor region of low 
high impurity concentration to each of 
the field-effect transistor of an n channel 
mold, and the field-effect transistor of a p 
channel mold, it is [ a total of four 
process ] necessary. That is, after passing 
through photolithography processes, such 
as spreading of the photoresist film, 
exposure, development, washing, 
inspection, and BEKU, a series of down 
stream processing of removing and 
washing the photoresist film further 
through the introductory process of an 
impurity will be repeated 4 times. 
Therefore, the number of production 
processes of a semiconductor device 
increases, and the technical problem that 
a manufacturing cost becomes high 
occurs. 

[0008] The object of this invention is to 
offer the technique in which the number 
of production processes of the 
semiconductor device which has prepared 
the component from which supply voltage 
differs in the semi-conductor substrate 
can be reduced. 
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[0009] Moreover, other objects of this 
invention are to offer the technique in 
which the manufacturing cost of the 
semiconductor device which has prepared 
the component from which supply voltage 
differs in the semi -conductor substrate 
can be reduced, 

[0010] Furthermore, other objects of this 
invention are to offer the technique in 
which the improvement in the 
dependability of a semiconductor device 
which has prepared the component from 
which supply voltage differs in the 
semi-conductor substrate can be 
promoted. 

[0011] The other objects and the new 
description will become clear from 
description and the accompanying 
drawing of this description along [ said ] 
this invention. 
[0012] 

[Means for Solving the Problem] It will be 
as follows if the outline of a typical thing 
is briefly explained among invention 
indicated in this application. 
[0013] Namely, the manufacture 
approach of the semiconductor device of 
this invention The process which is the 
manufacture approach of a 
semiconductor device of having prepared 
the component from which supply voltage 
differs in the semi-conductor substrate, 
and forms gate dielectric film on the (a) 
aforementioned semi conductor substrate, 
(b) The process which forms a gate 
electrode on said gate dielectric film, and 



the process which introduces the 1st 
impurity for forming the 1st 
semiconductor region of low high 
impurity concentration relatively 
[ substrate / (c) aforementioned 
semi-conductor ], (d) It has the process 
which introduces the 2nd impurity for 
forming the 2nd semiconductor region of 
high high impurity concentration 
relatively [ substrate / said / 
semi-conductor ]. Have the process which 
introduces the matter which controls the 
enhanced diffusion of an impurity into 
the formation field of the 1st component 
which uses low supply voltage relatively 
before the aforementioned (c) process, 
and it sets at the aforementioned (c) 
process. Said 1st impurity is introduced 
into said both formation fields of the 
formation field of the 1st component 
using low supply voltage relatively, and 
the 2nd component using high supply 
voltage relatively. 
[0014] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained to a detail based on a 
drawing. In addition, what has the same 
function in the complete diagram for 
explaining the gestalt of operation 
attaches the same sign, and explanation 
of the repeat is omitted. Moreover, in the 
gestalt of this operation, MISFET (Metal 
Insulator Semiconductor Field Effect 
Transistor) of a p channel mold is 
abbreviated to pMIS, and MISFET of an 
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n channel mold is abbreviated to nMIS. 
[0015] In the gestalt of this operation, 
drawing 1 - drawing 14 R> 4 explain the 
case where the technical thought of this 
invention is applied to the manufacture 
approach of a semiconductor device of 
having for example, a CMIS 
(Complementary MIS) circuit. In addition, 
in drawing 1 - drawing 14 , Sign L shows 
the field (the formation field of the 1st 
component: only henceforth a low supply 
voltage side) of the component relatively 
driven with low supply voltage (for 
example, about 1.8V), and Sign H shows 
the field (the formation field of the 2nd 
component: only henceforth a high supply 
voltage side) of the component relatively 
driven with high supply voltage (for 
example, about 3.3V). Moreover, Sign N 
shows a nMIS formation field and Sign P 
shows the pMIS formation field. 
[0016] Drawing 1 shows the important 
section sectional view of the 
semi-conductor substrate 1 in that 
production process (sheet metal of the 
semi-conductor of an approximate circle 
configuration called a semiconductor 
wafer in this phase). The semi-conductor 
substrate 1 consists of a silicon single 
crystal of p mold, and the separation 
section 2 of a ditch type is formed in the 
principal plane, the insulator layer for 
separation which consists for example, of 
silicon oxide film on the principal plane of 
the semi-conductor substrate 1 including 
that separation slot after this separation 



section 2 trenches [ separation ] in the 
thickness direction of the semi-conductor 
substrate 1 - a CVD method - covering - 
further - the insulator layer for 
separation of fields other than after that 
and above-mentioned separation 
Mizouchi - CMP (Chemical Mechanical 
Polishing) - it is formed by what (it 
deletes) is ground by law etc. 
[0017] Moreover, n wells 3a and 3b and p 
wells 4a and 4b are formed in the 
semi-conductor substrate 1. Lynn is 
introduced into n wells 3a and 3b. In 
order to adjust the threshold electrical 
potential difference of pMIS, impurities, 
such as an arsenic or antimony, are also 
introduced into the upper part (principal 
plane of the semi-conductor substrate l) 
of these n wells 3a and 3b. Moreover, 
boron is introduced into p wells 4a and 4b. 
In order to adjust the threshold electrical 
potential difference of nMIS, impurities, 
such as 2 boron fluoride or an indium, are 
also introduced into the upper part 
(principal plane of the semi conductor 
substrate l) of these p wells 4a and 4b. 
On the principal plane (principal plane of 
the semi-conductor substrate l) of the 
active region surrounded in the 
separation section 2 in this 
semi-conductor substrate 1, the insulator 
layer 5 which consists of silicon oxide film 
is formed. 

[0018] First, it introduces only into the 
semi-conductor [ in / through an insulator 
layer 5 / for nitrogen after forming 
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photoresist film to which field L of 
component driven with low supply 
voltage relatively / that the field H of the 
component relatively driven with high 
supply voltage as shown on the principal 
plane of the above-mentioned 
semi conductor substrate 1 at drawing 2 
R> 2 is covered / is exposed 6a / the 
component field L of low-battery 
actuation ] substrate 1 with 
ion-implantation etc. This nitrogen is an 
example of the matter which controls the 
enhanced diffusion of the impurity in the 
semiconductor region of the low high 
impurity concentration in nMIS and 
pMIS which operate with the low supply 
voltage mentioned later. It is more 
desirable not to introduce into a location 
not much deep [ that this nitrogen should 
just be introduced into the 
semi-conductor substrate 1 (what is 
necessary is just in the condition that 
nitrogen intervenes between the crystal 
lattices of silicon) ] in order to attain the 
above-mentioned object. Although not 
limited especially, in the gestalt of this 
operation, the placing depth of nitrogen is 
carried out to from the principal plane of 
the semi-conductor substrate 1 to the 
depth location of about 0.1 micrometers. 
Moreover, the ion implantation energy of 
nitrogen is for example, 30keV(s), and a 
dose is about [ 1x1014 to 1x1015cm - ] two. 
Moreover, in the gestalt of this operation, 
since nitrogen is not directly driven into 
the semi-conductor substrate 1 but it is 



devoted to the semi-conductor substrate 1 
through an insulator layer 5, breakage on 
the semi conductor substrate 1 resulting 
from installation of nitrogen can be 
controlled. It is assumed to be the 
following reason that enhanced diffusion 
will be controlled if nitrogen is introduced. 
That is, if nitrogen exists, or recovery of 
the point defect produced in the ion 
implantation will become early, it is 
because the point defect itself cannot be 
made easily or diffusion of the 
above-mentioned impurity is controlled 
because nitrogen goes into a point defect. 
[0019] Then, by removing the insulator 
layer 5 in the field L of the component 
driven with low supply voltage by using 
photoresist film 6a as an etching mask, 
as shown in drawing 3 , the principal 
plane of the semi conductor substrate 1 
in the field L of a component is exposed. 
In addition, the insulator layer 5 is left 
behind to the field H of the component 
driven with high supply voltage. 
[0020] Then, after removing photoresist 
film 6a, as shown in drawing 4 , the gate 
dielectric film 7a and 7b with which 
thickness differs is formed on the 
principal plane of the semi-conductor 
substrate 1 (on an active -region) by 
performing gate oxidation treatment to 
the semi-conductor substrate 1. That is, 
thick gate-dielectric-film 7b is relatively 
formed in the field H of the component 
which forms thin gate-dielectric-film 7a 
in the field L of the component driven 
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with low supply voltage relatively, and is 
driven with high supply voltage. 
Although not limited especially, the 
thickness of about 3.5nin and 
gate-dielectric-film 7b of the thicker one 
of the thickness of gate-dielectric-film 7a 
of the thinner one is about 8.0nm. 
[0021] Nitrogen may be deposited in the 
interface of the semi-conductor substrate 
1 and gate dielectric film 7a and 7b by 
heat-treating in a nitrogen oxide (NO, N2 
O, etc.) gas ambient atmosphere as 
opposed to the semi-conductor substrate 
1 after the formation process of such gate 
dielectric film 7a and 7b (acid nitriding 
treatment). Thereby, a hot carrier 
phenomenon etc. can be controlled and it 
becomes possible to control degradation 
of the electrical characteristics of 
MSIFET. In addition, on the occasion of 
acid nitriding treatment, nitrogen oxide 
gas was used because big fluctuation 
would not arise in the thickness of gate 
dielectric film 7a and 7b even if it 
performs acid nitriding treatment if this 
is used. 

[0022] Subsequently, as shown in 
drawing 5 , after depositing the low 
resistance polish recon film 8 with a CVD 
method etc. on the principal plane of the 
semi-conductor substrate 1, photoresist 
film 6b for gate electrode formation is 
formed on it. In addition, width of face is 
widely formed rather than photoresist 
film 6b by which the direction of 
photoresist film 6b formed in the field H 



of the component by the side of high 
supply voltage was formed in the field L 
of the component by the side of low 
supply voltage. Then, by processing the 
low resistance polish recon film 8 and 
gate dielectric film 7a and 7b with an 
etching technique by using photoresist 
fi lm 6b as an etching mask, as shown in 
drawing 6 , the gate electrode 9 is formed. 
In addition, width of face is widely 
formed rather than the gate electrode 9 
with which the direction of the gate 
electrode formed in the field H of the 
component by the side of high supply 
voltage was formed in the field L of the 
component by the side of low supply 
voltage. 

[0023] Next, it shifts to the formation 
process of the semiconductor region of the 
low high impurity concentration used as 
the source drain of MISFET, and the 
semiconductor region of high high 
impurity concentration. 
[0024] First, as shown in drawing 7 , 
photoresist film 6c to which the pMIS 
formation field P by the side of low supply 
voltage and high supply voltage is 
covered, and the nMIS formation field N 
by the side of low supply voltage and high 
supply voltage is exposed is formed. Then, 
semiconductor region 10a of the low high 
impurity concentration before activation 
is formed in each nMIS formation field by 
the side of low supply voltage and high 
supply voltage by introducing the 
impurity (the 1st impurity) for forming 
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the semiconductor region of the low high 
impurity concentration of nMIS in the 
semiconductor substrate 1 with 
ion-implantation etc. by using this 
photoresist film 6c as a mask. 
Semiconductor region 10a of this low high 
impurity concentration has the function 
which mainly constitutes the source 
drain of nMIS and controls the hot carrier 
phenomenon of nMIS. Lynn or an arsenic 
is used for this impurity. Under the 
present circumstances, in the case of 
Lynn, ion implantation energy is for 
example, lOkeV extent, and a dose is 
about [ 5x1013cm - ] two. Then, 
photoresist film 6c is removed and 
washing processing is performed. Thus, 
in the gestalt of this operation, since the 
same photoresist film 6c is formed for 
semiconductor region 10a of the low high 
impurity concentration in nMIS of both 
by the side of low supply voltage and high 
supply voltage as a mask, compared with 
the case where the photoresist film is 
formed independently, the formation 
process of the photoresist film can be 
reduced by 1 time by the low supply 
voltage and high supply voltage side. 
That is, a series of photolithography 
processes, such as spreading of the 
photoresist film, exposure, development, 
inspection, and BEKU, and clearance p 
and the washing process of the 
photoresist film can be reduced by 1 time. 
Therefore, the production process of a 
semiconductor device can be reduced 



substantially. Moreover, the cost of a 
semiconductor device can be reduced. 
[0025] Subsequently, as shown in 
drawing 8 , the nMIS formation field N by 
the side of low supply voltage and high 
supply voltage is covered. And this is 
made into a mask after forming 6d of 
photoresist film with which the pMIS 
formation field P by the side of low supply 
voltage and high supply voltage is 
exposed. By introducing the impurity (the 
1st impurity) for forming the 
semiconductor region of the low high 
impurity concentration of pMIS into the 
semiconductor substrate 1 with 
ion-implantation etc. Semiconductor 
region 11a of the low high impurity 
concentration before activation is formed 
in each pMIS formation field by the side 
of low supply voltage and high supply 
voltage. Semiconductor region 11a of this 
low high impurity concentration has the 
function which mainly constitutes the 
source drain of pMIS and controls the hot 
carrier phenomenon of pMIS. Boron or 2 
boron fluoride is used for this impurity. 
Under the present circumstances, the ion 
implantation energy in the case of 2 
boron fluoride is for example, lOkeV 
extent, and a dose is about [ 5x1013cm - ] 
two. Then, 6d of photoresist film is 
removed and washing processing is 
performed. Thus, in the gestalt of this 
operation, since the 6d of the same 
photoresist film is formed for 
semiconductor region 11a of the low high 
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impurity concentration in pMIS of both 
by the side of low supply voltage and high 
supply voltage as a mask, compared with 
the case where the photoresist film is 
formed independently, the formation 
process of the photoresist film can be 
reduced by 1 time by the low supply 
voltage and high supply voltage side. For 
this reason, in the gestalt of this 
operation, if it takes into consideration 
also in Above nMIS, a photolithography 
process and clearance / washing process 
of the photoresist film can be reduced by 
2 time. That is, it can decrease in the one 
half of the formation process of the 
technique which this invention person 
examined concerned. Therefore, on the 
whole, the production process of a 
semiconductor device can be reduced 
substantially. Moreover, the cost of a 
semiconductor device can be reduced. In 
addition, reverse is sufficient as the 
formation process of semiconductor 
region 10a of low high impurity 
concentration, and the formation process 
of semiconductor region 11a of low high 
impurity concentration. 
[0026] Then, as shown in drawing 9 , the 
insulator layer 12 for 

side-attachment-wall insulator layer 
formation which consists of silicon oxide 
film is formed with a CVD method etc. on 
the principal plane of the semi-conductor 
substrate 1. Under the present 
circumstances, in a low supply voltage 
side, since the enhanced diffusion of the 



impurity (impurity in the semiconductor 
region of low high impurity 
concentration) by heat treatment at the 
time of membrane formation of an 
insulator layer 12 is controlled by 
introducing nitrogen, it becomes possible 
to make steep the 

high-impurity-concentration profile of the 
semiconductor regions 10a and 11a of the 
low high impurity concentration of nMIS 
by the side of low supply voltage, and 
pMIS. On the other hand, in a high 
supply voltage side, since nitrogen is not 
introduced, the enhanced diffusion of the 
impurity (impurity in the semiconductor 
region of low high impurity 
concentration) by heat treatment at the 
time of membrane formation of an 
insulator layer 12 enables it to make 
loose the highimpurity-concentration 
profile of the semiconductor regions 10a 
and 11a of the low high impurity 
concentration of nMIS by the side of high 
supply voltage, and pMIS. Therefore, the 
hot carrier resistance by the side of high 
supply voltage can be raised. Thus, in the 
gestalt of this operation, although the 
separate photoresist film is formed and it 
drops off by the low supply voltage and 
high supply voltage side, it becomes 
possible to make and divide the 
high-impurity-concentration profile in 
the semiconductor region of that each 
high impurity concentration of low by the 
low supply voltage and high supply 
voltage side. 
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[0027] Then, an insulator layer 12 is 
formed for the semiconductor regions 10b 
and lib of the high high impurity 
concentration which constitutes the 
source drain of nMISQn and pMISQp 
with ion-implantation by using the 
respectively separate photoresist film as 
a mask, after forming 

side-attachment-wall insulator layer 12a 
in the side face of the gate electrode 9 by 
carrying out etchback by the dry etching 
method of an anisotropy, as shown in 
drawin g 10 . 

[0028] Semiconductor region 10b of high 
high impurity concentration is formed so 
that it may come to introduce Lynn or an 
arsenic and the high impurity 
concentration may become high relatively 
rather than the high impurity 
concentration of semiconductor region 
10a of the above-mentioned low high 
impurity concentration. Semiconductor 
region 10b of this high high impurity 
concentration is electrically connected 
with that semiconductor region 10a in the 
condition of having been formed in the 
flat- surface location distant from the 
channel of nMISQn by the flat- surface 
dimension of semiconductor region 10a of 
the above-mentioned low high impurity 
concentration. 

[0029] On the other hand, semiconductor 
region lib of high high impurity 
concentration is formed so that it may 
come to introduce boron or 2 boron 
fluoride and the high impurity 



concentration may become high relatively 
rather than the high impurity 
concentration of semiconductor region 
11a of the above-mentioned low high 
impurity concentration. Semiconductor 
region lib of this high high impurity 
concentration is electrically connected 
with that semiconductor region 11a in the 
condition of having been formed in the 
flat- surface location distant from the 
channel of pMISQp by the flat-surface 
dimension of semiconductor region 11a of 
the above-mentioned low high impurity 
concentration. 

[0030] subsequently, the semi-conductor 
substrate 1 top - for example, conductors, 
such as titanium, - heat-treating to the 
semi-conductor substrate 1, after 
depositing the film - the conductor - 
silicide film, such as for example, 
titanium silicide, is formed in the contact 
section with the top face of the film, the 
semi-conductor substrate 1, and the gate 
electrode 9. Then, by removing the 
titanium film which was not silicide-ized, 
as shown in drawing 11 , the silicide film 
i3 is formed in the top face (top face of 
the semi-conductor substrate l) of the 
semiconductor regions 10b and lib for 
the source drains of nMISQn and 
pMISQp, and the top face of the gate 
electrode 9 (Salicide processing). It 
becomes possible to reduce parasitism 
resistance with the below-mentioned 
wiring by this silicide layer 13. Then, as 
shown in drawing 12 , the insulator layer 
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14 which consists of a silicon nitride film 
is formed with a CVD method etc. on the 
semi-conductor substrate 1. Then, after 
depositing the insulator layer 15 which 
consists of silicon oxide film with a CVD 
method etc. on the insulator layer 14, 
flattening of the top face is carried out by 
grinding by the CMP method etc. 
[0031] Subsequently, as shown in 
Hawin g 13 , a photolithography 
technique and a dry etching technique 
punch the connection hole 16 with which 
a part of top face of the silicide film 13 on 
semiconductor region 10b, lib, and the 
gate electrode 9 is exposed to insulator 
layers 14 and 15. The following selective 
etching processings are performed in this 
dry etching technique. Namely, a 
connection hole is punched by using an 
insulator layer 14 as an etching stopper 
at first at an insulator layer 15 by 
performing etching processing on the 
conditions which the etching clearance of 
the direction of the silicon oxide film is 
easy to be carried out rather than a 
silicon nitride film. Then, the insulator 
layer 14 exposed from the connection hole 
with which the direction of a silicon 
nitride film was punched at the insulator 
layer 15 by changing into the conditions 
which etching clearance is easy to be 
carried out rather than the silicon oxide 
film or the silicide film is removed, and 
the silicide film 13 is exposed. If it sets 
when etching processing is carried out 
without giving etch selectivity, and the 



formation location of that connection hole 
16 shifts superficially and separation 
section 2 top face is exposed from that 
connection hole in case this connection 
hole 16 is punched for example, etching 
clearance also of the separation section 2 
part to expose will be carried out from 
that connection hole 16, and it will be 
generated in component property 
degradation or a defect. Then, in the 
formation process of the connection hole 
16, the above dysmorphism objects can be 
prevented by performing two steps of 
etching processings in which etch 
selectivity was given as mentioned above. 
[0032] Then, by grinding this by the CMP 
method etc. so that it may be left behind 
only in the connection hole 16, after 
depositing metal membranes, such as a 
tungsten, with a CVD method etc. on the 
semi conductor substrate 1, as shown in 
drawing 14 , a plug 17 is formed in the 
connection hole 16. then, the conductor 
which consists of a cascade screen which 
comes to carry out the laminating of the 
aluminum on aluminum, an aluminium 
alloy, or the titanium nitride film on an 
insulator layer 15 and a plug 17 the 
conductor after depositing the film by the 
sputtering method etc. - the lst-layer 
wiring 18 is formed by carrying out 
patterning of the film with a 
photolithography technique and a dry 
etching technique. This lst-layer wiring 
18 is electrically connected with 
semiconductor regions 10a, 10b, 11a, and 
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lib through the plug 17. 
[0033] Thus, according to the gestalt of 
this operation, the following effectiveness 
is acquired. 

[0034] (1) It becomes possible to reduce 
the production process of the 
semiconductor device which has MISFET 
driven with MISFET and high supply 
voltage which have .CMIS circuit and are 
driven with low supply voltage. 
[0035] (2) It becomes possible to reduce 
the cost of the semiconductor device 
which has MISFET driven with MISFET 
and high supply voltage which 
have .CMIS circuit and are driven with 
low supply voltage. 

[0036] (3) It sets to the semiconductor 
device which has MISFET driven with 
MISFET and high supply voltage which 
have .CMIS circuit and are driven with 
low supply voltage, and is the above (l). 
It becomes possible to make steep the 
high-impurity-concentration profile of the 
semiconductor regions 10a and 11a of 
nMISQnby the side of low supply voltage, 
and the low high impurity concentration 
of pMISQp, and to make gently- sloping 
the high-impurity-concentration profile of 
the semiconductor regions 10a and 11a of 
nMISQn by the side of high supply 
voltage, and the low high impurity 
concentration of pMISQp, filling. 
[0037] (4) . above (3) It becomes possible 
to raise the hot carrier resistance in 
nMISQn and pMISQp by the side of low 
supply voltage and high supply voltage. 



Therefore, it becomes possible to raise the 
dependability of the semiconductor device 
which has MISFET driven with MISFET 
and high supply voltage which have a 
CMIS circuit and are driven with low 
supply voltage. 

[0038] As mentioned above, although 
invention made by this invention person 
was concretely explained based on the 
gestalt of operation, it cannot be 
overemphasized that it can change 
variously in the range which this 
invention is not limited to the gestalt of 
said operation, and does not deviate from 
the summary. 

[0039] For example, it is not limited to 
the gestalt of said operation that what is 
necessary is just to perform the 
introductory process of the matter which 
controls the enhanced diffusion of an 
impurity before the process which forms 
the semiconductor region of low high 
impurity concentration. For example, the 
above-mentioned matter may be 
introduced before the formation process 
of the semiconductor region of low high 
impurity concentration after the 
formation process of a gate electrode. 
[0040] Moreover, in the gestalt of said 
operation, although the case where the 
separation section was used as a ditch 
type was explained, it is not limited to 
this and the separation section can also 
be formed by the field insulator layer 
formed by the selective oxidation method 
(LOCOS^Local Oxidization of Silicon). 
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[0041] Moreover, the so-called SOI 
(Silicon On Insulator) wafer which comes 
to prepare the semi-conductor layer for 
component formation on the so-called 
epitaxial wafer which comes to form an 
epitaxial layer in the front face of the 
semi conductor substrate of for example, 
a semi conductor simple substance, or an 
insulating layer as a semi-conductor 
substrate can also be used. 
[0042] Moreover, with a source drain, it 
can also consider as the structure of 
preparing the semiconductor region for 
punch-through stoppers which consists of 
semiconductor regions of a reverse 
conductivity type in the channel side edge 
section of the semiconductor region which 
forms the source drain of MISFET, or its 
near. 

[0043] Although the above explanation 
explained the case where it applied to the 
semiconductor device which has the 
CMIS circuit which is the field of the 
invention which became the background 
about invention mainly made by this 
invention person The semiconductor 
device which has only not the thing 
limited to it but nMIS, or pMIS, DRAM 
(Dynamic Random Access Memory), The 
semiconductor device which has memory 
circuits, such as SRAM (StaticRandom 
Access Memory) or a flash memory 
(EEPROM'Electric Erasable 
Programmable Read Only Memory), It is 
possible to apply to the semiconductor 
device which established the 



semiconductor device which has logical 
circuits, such as a microprocessor, or 
these memory circuits, and a logical 
circuit in the same semi-conductor 
substrate. 
[0044] 

[Effect of the Invention] It will be as 
follows if the effectiveness acquired by 
the typical thing among invention 
indicated by this application is explained 
briefly. 

[0045] (1) It becomes possible to reduce 
the production process of the 
semiconductor device which has prepared 
the component from which . supply 
voltage differs. 

[0046] (2) It becomes possible to reduce 
the cost of the semiconductor device 
which has prepared the component from 
which . supply voltage differs. 
[0047] (3) It sets to the semiconductor 
device which has prepared the component 
from which . supply voltage differs, and is 
the above (l). It becomes possible to make 
steep the high-impurity-concentration 
profile of the semiconductor region of the 
low high impurity concentration in the 
field-effect transistor by the side of low 
supply voltage, and to make 
gently- sloping 

high-impurity concentration profile of the 
semiconductor region of the low high 
impurity concentration in the field-effect 
transistor by the side of high supply 
voltage, filling. 

[0048] (4) . above (3) It becomes possible 
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to raise the hot carrier resistance in the 
field-effect transistor by the side of low 
supply voltage and high supply voltage, 
therefore, it becomes possible to raise the 
dependability of the semiconductor device 
with which supply voltage differs and 
which came out and has prepared the 
component. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[Drawing ll It is an important section 
sectional view in the production process 
of the semiconductor device which is the 
gestalt of 1 operation of this invention. 
[Drawing 21 It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 1 . 

[Drawing 3] It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 2 . 

[Drawing 4l It is an important section 
sectional view in the production process 
of the semiconductor device following 
fl rawing 3 . 

[Drawing 51 It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 4 . 

[Drawing 61 It is an important section 



sectional view in the production process 
of the semiconductor device following 
drawing^ . 

[Drawing 7l It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 6 . 

[Drawing 8l It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 7 . 

[Drawing 91 It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing g . 

[Drawin g 101 It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 9 . 

[Drawing 111 It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 10 . 

[Drawing 121 It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 11 . 

[Drawing 13l It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawing 12 . 

[Drawing 14] It is an important section 
sectional view in the production process 
of the semiconductor device following 
drawin g 13 . 

[Description of Notations] 
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1 Semi-conductor Substrate 

2 Separation Section 
3a, 3b n wells 

4a, 4b p wells 
5 Insulator Layer 
6a-6d Photoresist film 
7a, 7b Gate dielectric film 

8 Low Resistance Polish Recon Film 

9 Gate Electrode 

10a The semiconductor region of low high 

impurity concentration 

10b The semiconductor region of high 

high impurity concentration 

11a The semiconductor region of low high 

impurity concentration 

lib The semiconductor region of high 

high impurity concentration 

12 Insulator Layer 

12a Side-attachment-wall insulator layer 

13 Silicide Film 

14 Insulator Layer 

15 Insulator Layer 

16 Connection Hole 

17 Plug 

18 lst Layer Wiring 

L The field of a component (formation 

field of the 1st component) 

H The field of a component (formation 

field of the 2nd component) 

P pMIS formation field 

N nMIS formation field 

Qp pMIS 

Qn nMIS 
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* y h**yr3WMMr»*i-e*. msifet© 
m^^tm&t^m^mt-xhy- \-ims&7 a, 7 b 

[0 0 2 2] H5Ki*i _ J:5K, 
* b uVx bl«6 b M«W«BE««> 

0t^y ->P3y08l3W-(-»7a, 7 b 

[0023] mi s f et©v-^ • HK^i 

[0 0 2 4] *i\ 0 7 Jc^-TJ; o fi«Mff**s 

o, fi«B«ffi«*JJ:t?*«B«flEfla©nMI S»J2l« 
«N#fHJ**v5J:5*7* HI 6 c tr»*r 

®«Sr^-f-5fc«)©^*E^ (ifU<0**fi*>) 
aET^jfe^tc: J; o THAI'S -tt-i 9< 4£<Saat»Efl!l*5 

a^CDiS^SE^jftSW^^^ 1 0 a - 
©ffi*«**«©¥*fMH* 1 0 a 11, iiLtnMI 
ScD y_*. HW^feHMtU a»o, nMIS©*;/ 

Wen, wirjy^fcttt*^''^^^ 5 ' -° 

fllktf 1 0 k e V@«, K-X*f4, ^J^«5 X 1 0 13 
*3 It Ste^*****©^^* 1 0 a£, 

■rs^^jt^T^* b m©»idixas: 1 0# 
»*u j*** j: ± 5 fc-as©? 
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* by y^?7-fia*W7*hw^ m&&b**p 

[0 0 2 5] El 8 i 5 fc, {fttKBEfil 

tf, rtbSr-v^^i LT, *i»iSlC> pMIS 

t K J; 9 , temSR«ffifflli3 J: TfMmMm&m<D&A <d p 

Had it LTpMi s©y-^ • KW>« 
u a>o, pmi s©*-y b*+yr«#t&»iw , *'5* 

hWl--CV^5o r©?PJ*4ljfcf4, fctt 
2 7yfc***:WB^&iVC^S. 2 7?** 

;lfi 1 0 k e V*§&, K-Xili,iM5X10l 3 c 
m-2S«-e*>5. *©t&> 7* bVv>* bl£6 d£Bfc£ 

U5fci*»a&*t-. ^©<t ski^mkojmws**''^ 
tslts^^fi*©^**^ 1 1 a ^ rat?* b 

jew & ffimantEfti t -c»J* \c7*y\s*s*\> 
ts^^t?* b m©»*xafr 1 0^ 

ft, ±IHnMI S<D*^fc ^It-r^t, 7*M)y^7 

7^lSfc'J;tJ ! 7i- b i^v 5 ^ bK^l^* • i5fc#i@£2 

yo&m<D¥mfc&& i o a w^figxst , te^F*e^sa 

[0 0 2 6] iK^x, ill 9 o i 

w,$.mv>immi 2tcvD*»tJ:c-c»*t5. - 

f*J$n?>fcJ6, tem^mJE««-*3^5nMI S*S«fctfp 
M I S ©ffiJFtt***©^*^* 1 0 a « lla ^ 

-75, MWPJtmffiiWett. 9t**Si»AS*fCV^V^ 
-C, IfettKl 2<oj5g;iS^f! ! «! : a(ct5^ ! fe «£^*fi 

9, W*W«ffi«fc*Stt*nMI SfeitJ'pMI S©16 
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T, iSttii'iffiffi)©* * h^Ar yTW14Srlfi)±$*5- 
SrJg^ Lfcv ^"C h , ffiWWtEEM t K«R*ffi« t "<?* 
[00 2 7] fefMJt 12*. K 

9,010 5 fc» V- <Dwm\c®m& w 

ftftl 2a«U«« nMISQnfc'WpMIS 
^10b> 1 1 bfc-ttveWW*©?* M'*?* b 
[00 2 8] J^HWHWfcOiWfWI* lObtt, 0*1^ 

4 9t>ffi#i$lciiK&5 4M^&£avc , '^° ^©« 

1 0 b 14. nMISQnOft 

[00 2 9] K^ttWME©^**!* 1 1 b 

11, ©5F ftttritA 4 9 kffittifticflS < 4* 4 5 

pMI SQp©^- J *'*A'*>e>-tWS 3 P*l***®*** 
1 a(D¥ffi^^^ltfitvfcTO4«l'^$^ 

[0 0 3 0]*V^ ¥*fl£««l-tfc» M;tf4Wv 

ma>t:$im#m**mi'iL** ^m^mm^n^x 

ffe«ia4rjte-f-wi:^4 9, *:©*WBt 1 
4t5^-h«ffi9©±ffit©^tt$Pl-> ^Jx.l4^^>-~> 

*s V 1M Y{cZfit£lP"3li.'3-9 ym&fols-tZ - 1 tc4 
9 „ m 1 1 l^-T4 5 fc, nMISQnfcWpMIS 

Qp©y-* • kw j'ffl©*****! 0 b * llb 
©±ffl 1 ©-tB) J34l5y-b«i9«>± 

-©vyiM Kgl 3('4 9^©Sa^t©^ffi^^ 

UEV^-C, 012tC*H"45 

»14^CVDftfi:io-C«t5, -t 

. Ml 5^CVDjfe^{C4o-CJt«bfc^. *©±ffi£C 
MPfctffc4oTW&-r*^i^WH-f-5o 
[00 3 1] tfC/^ El 1 3lwSH"4 OK. Ifejt^l 
4, 15fc¥»*«*10b, llb±*s4^-hm 
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KyW'3is'^^^fi^4o-C#ai-5o ^©k?** 

^^^a§rSSi-^ti^4 9, «M»K1 4Sr^y^-^^ 
^ h y/^t hxmmmi 5 fcS8HE7LSr!lF?L-t-5. »^ 
T, Wit's 9 => v-JKw^Kfcv' f = 'X"*^ V ^4 K 

49, ifiiwi5fc*aaixfc*Miaa»&«UT*«» 

«l4&lfcfcU KBSl 3£fSttJ$it:5. ^© 

%K?L1 6 ££?LT3^1^ Witf^y^-v^aiRifcSr 

*fls^5FA*s*C-CL*5. «»M 6©^J& 

xS(c*3V>Tf4, ±»o i 5 Kxyf yiWUfctr»fc 
) ■ftfc2SPg©3iy^> / ^S^"^ :: tt-4 9, -hffi© 

[0 0 3 2] igcV^-C, ^«flESffil±^. MZ-tZ*^? 
v^© 4 5 C VDS^i: 4 o tifLfe 

^^4oTWS-T5r.itc4 9, 01 4lc^"T4 5i-. 
&I0E?L1 6rt(i^7^1 ^©^x IftW* 

1 5*54^7^1 7 MZ-&T^i.=-'7-I». 

ft^fiio 4t^ K9 * y ^ v^K^l- 4 o -c/<* -= >^ 
-rs^if-4 9, f HS«18^t5„ r©^l 

gga^ i 8 ?i7*m cx*m&m® 1 o a , 1 
obv iia, nbiMftCW^fV*. 

[0033] r©4 ^mmcomWt\cxfif£, 

[0 0 3 4] (1). CM I sm&Sr^frU ^o, 
ffi-CJBIW-SM I S F E T*J J:trK«Wmffi-eWtt-t"* 
M I S F E T ?rff 5 ^#it©SIlS?r«t 5 

[oo3 5] (2). cm i stass^^b, {smasm 

ffi-OSESb-t-SM I S F E T&ZXfiMWffiM&.X'mWllrZ 
MI SFETtttSWfltt® 3 ^ hSriS^rsr 

[0 0 3 6] (3). CM I saggSr^U ^o, 

jE-e'SEfft-rsM i s f ETio&tfMnMMJZX'mwj-rz 

MI ■SFETt*i"* i N»fl««K*lV^"C, -hia(l) &■ 
te»Si«E«©nMI SQnt54tJ5 P M 
ISQp ©{g:^^®*©^fl s: ^ 1 0 a ^ 1 1 a © 
so Tpffi^jftST'ci 77-f /U*T«ittl- b^ 
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NOaMI SQn*5J:tfpMI SQp©ft«it© 
^fftMlOa, iia05F»l!WI^P7r^*r 

[oo37] (4) . ±is (3) &mns.mis x u 

mWfcWJZWO n'M I SQnfc'WpMISQp te*S«- 
5** h** y TBte^fai^S-i^SBtftSo 
^jSot> CM I SEfcfctfU flSWWfcffi-C 
ffttSMI s FET*3ctt^Sli?!S«ff^*>i"2> M 1 

[0 0 3 81 EJLk, «8W#K:J:o-C**Jifc»W*r* 
[0 0 3 9] «iS^»B*©*a«**>IHW'*****® 

htm? ^« &< , mtizmMmm\m%.£hz> t><ox'\-t 

ftv\ «*.f*y- Mg©MiSf> ffi**fi**«© 
[0 0 4 0] Sfc, IWB3ei[0»»C*»V^tt» 

ato-ei44<, «*.tfwawbft (locos :Lo Ca 

1 Oxidization of Silicon) t?^$^7 >f — A* Klft 
[0 0 4 11 ^S^itT, 0Rff¥*## 

^©^*SSrl$ttT^5, VWSOI (Silico 
n On Insulator) ^/^SrfflV^ - £ t>"C* 

[0 0 4 2] Sfe, MI SFETcoy-^ • KW^t 
j^^-f- 5 ^^fg^ £> -V /MH!iaS&5 * fc -t <£> K 

[0 0 4 3] «±fl3lMi^tt±fcUX#*9i#fc:.fco-C 
ft $ ixfc*9§ «: * t ft o fcfW^if-efc 5 CM I 

Lfc*s, **tfC|RJ£3*va I 
S*fel±pMISO^tt5¥i*lf« DRAM 
(Dynamic Random Access Memory) , SRAM (Static 
• Random Access Memory ) 4 fc»*7 7 57 * !> (E 

E P ROM : Electric Erasable Programmable Read On 
•ly Memory ) ^<0 «fc 5 ft* * V BK*** - *^** 

[0 0 4 4] 

*ttft t>© I- * X# Mt* «)*«rf@5*{c8iPJ-t-Hfi, 
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[0045] (D.mwmff©****^*^^^** 

[0 0 4 6] ttl.ftWfcEOJlftSfc^fcKttXV^* 
#fl£§SH-©- 3 x f Sr-{S«i- 5 r. i: # s Hlg t ft 5 „ 
[0 0 4 7] (3).«?imi£©JlftS#^£12t7-T^ ; 5¥ 

- [0 0 4 8] (4).±fE(3) tC±t). ffiaWmffiflMSi^ 
« ffitt £ (6] Jh $ * 3 n t * s *IfB t ft 5 o 

[mffi©jffi^fttftw] 

[01] *&w<o-mi&<»ffMx°ibz>*mfc$iW<»nm 
[i2i miKWi<*m&$im<»m%tiM*^&vz>%i 

[0 3] 0 2fciR<iMK*ci6«©»3tXfi+^*iJt5» 
[134] H3K*< 4 N»«Hlo»»xa«fK*Ht*K 

[0 5] H4fca:< i i t **St«©»axe'f'K:*j»t*K 

[06] 0 5{C^<^^SroK3tXm4 ] ^J3»t2.S 

[0 7] H6K:«t<*N»fMS««>«»xa«t»K:*»ttaK 

[08] 0 7^<^^SB»S5tXa c r 1 l'^<t?'^ 

[0 9] 0 8fc«<¥i»ffK«©»5txe4'»w*jlt5» 

[010] B9fctt<¥*fle$s«©*iftxaffc*i»*a 
[0ii] 01 oic*<*»fwwoiB»xa , t , » !: * , «" ' 

40 5®85»rffi0Tfe5. 

[012101 l^<^^S»SaitX®4 J t-*Jlt 

5HgB«fffi0-efcS„ 

[013101 2^*<¥»ff««0»5fiXSfl::*stt 
?>Sgl5»fffi0T'fc?.o 

[0141 013 \z.wt< iMW«Wo»3»:af K*s»t 

1 
2 

so 3a, 3b n ^^i/W 
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4a, 4b p *7^fl' 

5 BUB 

6 a — 6 d 7* h Vv?* MR 

7a, 7b y-MWtii 

8 tefi^yvy^yl 

9 tf— 

1 0 a te^jK***^^**** 
1 0 b 

I 1 a te*tt»»«<&^itt»* 

I I b tttmm&<o**ftft& 

1 2 Jfe^ 
12a M 
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1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
L 



H m*<Dfflk (»2<0*^©»*««) 
P P M I S^IS*S 
N nM I SJ&fcW* 
Qp pMIS , 
Qn nM I S 



[01] 

m i 



L 


H 

<r 


r n 

, i + 5 ~ 


P N 
« $ + S 








[El 2] 
B 2 
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mi 1] 



0 11 
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[Ell 3] 
0 13 




mi 4] 

M 14 
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F^ — 5F040 DA17 DB03 EA08 EA09 EC01 
EC07 EC13 ED03 EF02 EH02 
EK05 FA05 FB02 FBG4 FC11 
FC15 FC19 FC21 FC22 
5F048 AA03 AA07 AA09 AB01 AB03 
AC01 AC03 AC04 BA01 BA16 
BB03 BB06 BB07 BB08 BB11 
BB16 BC05 BC06 BC19 BC20 
BD10 BE03 BE04 BF02 BF06 
BF07 BG12 BG14 DA25 



